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The presen. .nvonSon re late to a aTOM isefci for the di!teftrtnation „, G , 

development qf green colour complex vwth^lipn [| 6 (nijj. i /. ;= 

; Back0roonri 5nd Prior art references ' - s . ; |'" .. 
. Cott^seed p^uc^nihefbrrns.oftoils ^^rp w^igWfor hurr^n aritfanimat 
: food. Hpvvever, the atatm of^pnse-e^cts ,n toan&d Its ifaM* is ii^a = 
b by the presence; of pplyphe,nol,c compounds, G^ssypol The toxicity of gossypol *, 
limits to own application many areas V: ' 

Gossypol is^lologjcally a#e terpenold's&stanee present in discrete glands .h many k 
parts of the cotton plant, ^cludmg, the seed ken^ Much «N» gossypol fe found 
naturallyjn the glands or chemwaWy bouh^tajthe protein port.on of ; the seed The ; •" 
20 pigment ls a toxic compound in its free foirri and accumulates In 'body tissues 

Cottonseed is processed: into oife and meals for] both animal and human consumption 
• Toxicity: of gossypol Isattnbwted.to free gossypolf as opposed to'bound gossypol Food 
and . Drug lAdmrnistraljon (FDA> and the MJnljed Nations Protein Advisory Group 
established limits for gossypol content in hurn'an foodstuffs 
25 Common symptorh associated with gossypol: tdxitlty include; reduced feed m take, 
weight loss, hyper prothrombmemia. diarrhea^ er^thrbeyte fragility and associated 
reductions , n b|ood hemoglobin values, edematdus flu.d accumulation in heart & and ■ 
lung cavities which degenerate changes: In liver arid Spleen. Gossypol exhibits both 
phenolic aswe.li.a.s:9ldj5hydic properties. ■ '? 
30 Several methods have been used /-reported ftfr the determination of gossypdl in a 
variety of samples. Methods usedfor analysis . of gpssypof includes spectropbotomeinc 
method (Amencan OiK ChemistvSociety' Offi^alind Tentative MeihedsV American O-i ' 
Chemists Society: Champaign, )L, 197^ ,Te6tati^e Method Ba 8-5ft Crouch, Floyd Vv> 
Bryant Melton F AnaU Chem 1982,54.242-246, Pons. W. A.; Guthrie, J D j Am Oil 
b Chem - So& 1949.26.S71 -676, Pons, W A.^ Hbffpauir C. L ;0'Connbr, R. T J Am Oil 
Chem, Soc 195t,28j 8-12) for- the determination . of • gossypol using available ' 
spectrophotometers; In. these spectrdpho^^^ which are either in W or ' 
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5 VisiBle:' ra nge::needs "test, ir*^ ^^^te^ $an ^-^ ^ \:t^ 

' ' ; ' ; ' 30 ' 32 ^^Sa'n-spe^opnbtpmeti^ method (tor ihe ; ■ 

absence vaiuea are measured; ,n ^present invention ,« .have <eve: 0 ped . ^ 

15 absorbance valses are needed (or me calibrate, of .he system ■ ' < 

The re'erances Wo*s. A. C, Char. B.G, Benson. M, Ukefahr. M X J. Assoc 0;i , rM f- 
Che^. 1 mm<*«* Averyanov, A. A , Morzlyak, M N. Rub ,, B A. 
Nosccw, .976.43 1594-1*,. Chem. Abac, ,976. 89. 2„07.9h: Ra ; u F K Oa, K c ' 
An, o., Cham. So=. ,967. 44. 46 5 «66t to*™, ^^p. . ^, £ : 

20 * Delves". ter ea. program tf Sden^c Translates. Jerasatem. 196c; Cr,p ffi , 8 
era other inst«me»tal tachnfques. Involve NUdea, Ma9netc Resonance *U : 
C*em,.umi„escert. Gas lipoid oh^^hy,,' t « ^ 

cnxma,oaraphy. These tnemods. are costy involves complex systems; anaiys.a i 
rtetpramte of results are <oi,e ,ed,ous are no. of common use where as the p^rt 

2" ? dMKaled ,0 ' * e *■'"*■'» * »* ?°ssypoi. Po^p^in^ee .he . . . 
system for measuing ponograph* data talchg. with tdroppinaJmer^ ete d& 
calcme, etectroae. supporang etecrolyte. standard Wions. Ration „, resets atc 
that * ouite cumbersome and analysis,™ , s qJi ,e,o„ g . Chroma^rephic technics :.. 
nvo„e costty moments, oeteoors. columns, and repulra tratned pereorts 

r??,! 6 '^ ^S "*'* ,0 BSe, ' er «**»=*», Vot. 65 t ssu , . 

Lin! , 2S8 " 263 " ^ ^ <* Retetenc 

KWun tee and Konrad Dabrowski journal of Chromatography B Vol .79. Issue 2 i . 

J£T:T'**' 3 " 3 - 3,9 ' nV ° IV9S '^analysts of S ossyp=, fro r.*nenesoy: 
chromatographic. techniques. ■■' . . ; ; i .■ . . • ■ 

5 ^'^am^a V^^i^i*-.^^-^^ ■ 
ystem cutvee. Tne nove«y of .ha present invert™ is ., h3t „ ^ : 

9oss,=o, * dtracay cspiayed on LCD in n^^ or. ppm; „om me tes, so,te 
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calibratior^r^ 
amount of^gossyppl. : 

The. background ctf ; the art, ci^l^^ 

****** h ^ stud,ed cpmprehensivefy and, identified, the limitations'. involved m the 
above-mentioned processes, In an attempt to obviate such drawbacks, the invents 
have -devised an^apparatus^dirertiy displ^ing oni LCD in mgl 3 orppm from the test 
solution and no calibration curve is needed. Although, individually the function pf the 
components! Involved in the apparatus are known, but the assembling and ^nctoriat • 
mter-relationship to achieve a desired result have been obtained for the first time 
Hence, the inventive and novel features ofithe invention have beeh marked out 1 

Objects of, the lnventlon 

The main objective of the present invention is to provide a portable, system for the 
measurement of total gossypol in cottonseeds, cottohspedOebiled cake, cottonseed ojI 
and in gossypol compound aftergreen colour development. 

The other objective of the present invention is to provide a portable device useful for the 
determination of gossypol in depiled cate^,cot(onseediin : tenns ofimilligram litre T, (mg r' t ) 



or 



Another: ptjectiye of ; the present. ^invehtjon v : is provide direct displai 6f totol 
concentration of totaigossypol to mg I"* On 314 digit LCD 

Yet another objective; . of the present invention is that the system is operated using. LED 
source of 635 nm (50 milliwatt) thus consuming lower power eliminating the use of 
tungsten lamp, filters ' 

Another object of .invention is to eliminate the cumbersome optics m spectrophotometer 
Another objective. Is that no calibration curve is to stored in memory for display: of aetaai 
values of gossypol. 

Another Object of.toe present laventfoh is that 10Q% triansmittance level in distliled water 
is adjusted from the interistty of the Wght.- • 

Another objects of- the present pventidn is that .sample holder, ^especially designed to 
hojd Borosif circular Glass cuveftfcebf 

Still ahotoer;bb]eetive.of:the present :ihve|tfev^ fe thVsystem operates;?* 
Battery operated}! ' ]'" 'i>;': ; ,' s ■ 



5 Summary^ " ./ . - ^ ■ \ "v."-: 

f h^d^yipe :oP the present invention is a usetful^ a prototype; i^meh^ 
*, gos^pql?con^^ <^lei^^ 

• pr^sehfcJnyenti^ : ; : .' .Oi^v * ; : 1H* : : "-.-V" ?: ^Ikll" 1 

10 Brief jdes&Hptibn^ 

• Hs^-Hf^ «■■'■•■ * ^:, t : ;JptV : -: k-p 'Ji^^Jol/-- 
. Figure 2;. represents, the W off^heaeyici , ■ < ; 

Figure 3: represents the Ibloqk diagrBpri Qf the sarriple holder «. 



dfiifdllpwrng 5Mb-$ystern r In Fig^ (O af the 5 
>f the^&yice of the present . 



15 , 

ihvehtibn is shown i 

20 .. (1 ) Light sourcexLED of 5 mm having intensity pt 125 mcd, viewy apgie, of 24* peak 



The intensity of llg^t frqm= LED 'haslbeen adjCisfed with a potent^rpker (rhultitufn) in 
order to get tOO% r trahsmittance ofligiht through :dfstii!ed : water Ini acuvettee 
(2) i&the sample holder 
25 (3) is the photo detector 

(4) Electrc^ic circuit ; ;•, : ' •" ) ; 

(5) eoncentratToh display d t 

(6) Ppwer source , , 

(7) .Computer: ".' ■ ■ ■ ^'"'f : ; ' 

30 According to the present invention: provides a! useful device, fcrr'the determinatidn of 
gossypol in cottonseed, cottonseed -meals in terms>of milligrarn/litre or parts per mHlibn ■ 
(ppm). '. ^ \ . /• ••■ ,v!.. i'j •:.•;"> ^ i \^/f; "= : 

In an embodiment of the present invention the ! device used 5 mm size light, erriittihg 
diode (LED): size of 635 nm With a adjusfabte pptentibmfeter (multitum) in ordfertfc get 

35 . 100% ^nsmittanc^ :or;IO% : "al&prb^^ fte^^s'S 
cuvettee of 17 mm ^path lengths . : . . : r r 
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5. In an^r^b^ritiof ll^*^;^^^^.;^^^ 'g^*j&^fy0 
• alum.n.um. alloy which has.been blackened The Wttee holder has. two . suborn : 
tilted at opposite endsv one hold LEO and pther ^the detecto^ The cuvetiee used is - 
madeup'from Boros.l glass. with, dia< 17 mWhelght Isf cm andcababity^fimiwitn,. 
screw- (^ppie^; • . ' : | /■ ■ : - ; -Vy tr-i " " ^ 

10 ; ; ln .^^ ; embodinient of ^present ^ 
■ pap^ of 

through the test solution ; , . 

In.aoother arnbodlment of ihe present inventi-on, the defected hght^ghal-i . by the photo 
detector is converted to voltage using a curreht to voltage converter. The said current ,s 
proporttohal to the llght s.gnat detected The ^tputfVoitage of the .l/U converter is given 
by the potential difference between the resistance R3 and: R4 as shownm figure 2 
In another embodiment of the present invention, the fog amplifiers TL 44-1 ic 
In another embodiment of the present: invention, voltage output/after, log; amplification 
digit has been; calibrated in. terms* of gossypol concentration in test solution This is 
basically a 10K POT as shown in fig. We set this POT accdrdirigly-when we keep the 
known standard , sample so that when we keep foe unknown sample in cuvette bolder if- 
gives the exact reading in ppm, :which.is displayed irf Digital Panel jMeter (DPM) 
In other embodiment the concentration result^ has been displaced.on 3 and V* dig« LCD . ■. 
In - other embodiment, the concentration re^ : ;h^ve ; bOen' drapia yeal on- io^er; 1 ^ 
through CC* large.- :'■ : '■ 

. in another, embodiment of the invention, VisjOAQ software for data acquisition & 
calculation after ADA^l acquisition -Module whose input is: analog, voltage derived from i- 
V converters output is in digital form: which is 'connected to serial port of PC 
VisiDAQ is data acquisition and ccpfn?! application, software and also an application 
builder for-all. kinds of automation. The. «c.r|pfc designer is- a text editor with some 
convenient features for editing script code, The script source will be compiled into p, 
code after editing so it won't need tp be Compiled again at run-time. The syntax of the 
Basic Script, is compatible w«h~ M|crosbft^^i^ r: B^ic for ^plicatioMiln^Exoel ■ 
Word, Access, etc.) and Microspfi^a^ . ■ 

source code and compile and executed u^ Word if 
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only common, functions are used. The twordeweidpment environments are very ^ralar . In 



Task iDesigne^ uses a: da^flpyv^i^fai?pmings;rnodel that fre$s user from!. =the' linear 
architecture : of, te^based .language >To. create a process ■ ImdnffDFingi and control : 
application, user construct the brock" diagram without worrying '-about -^the - many 
10 syntactical details of conventional p>rc>grabmih^ 

Functions irnenu and connect them With vv]iBs:to .passtdata fromrOTe telOck to the- next- 
Task Designer allocs editing olj.multiple tasks aphe|same time! Each task is contained^ 
In a task window and has it's oy/n properties such as scan ratq ; start/stop npeth.c>d, 
One strategy file is used to store allscen tasks that are- related to a control strategy;.- For 
15 simple strategy with only one task, Cruris the same Way as befone. But for strategies that 
havei rnqra^than \ bne ; scan ta$ICi -9 . ippflevel : mpmi script : is i^juirad-: tb;.:ipa^^:the: l 

■ exeqution ofiallscan tasks. . "jl ] ' -t 

A large complicated task c3n*be broken info several smaller, sirppfer tasks, 1|his;:rwt^nty 
simplifies the editing job, but also increases .toe performance at Rjn-tibe, as ; fewer 

20: bloi^sneeclto be pro { 

The Virtual Tag is a powerful feature that provides the; ability to jet develppbr to create 
customized tag in Task DBstgner without using r User Defined DLL, The virtual tag is 
created by Task Designer and stored In data-centen a? other built-in 'blocks! The virtual 
tags, are global available to all tasks, so you can use virtual tags to share data among 

25 mult^Ietasks, s : ; ; 

Data: collection function creates database; files for each defined TAQ polnt-atfa user- 
specified time;, Data collection function i$ designed for report^gen^ration Jh$ shortest 
timeHfrterv^l^ is 10:mjhuteS.: Hl^splse^d&ta •:■ 

collection is' accomplished through- otheritrend data collection junctions, 

30 The- invention is described in detail Jnr the follqwing example^ given: below which.^ are 
provided tp illustrate the invention and, ^ 
scope of the present invention,; ' ! : 

■ EX^MPLE^.l::.'-: . V •/ \ \ : ■ : ^.x. :"..j-y \ [ " K: 
35 20 mg of pure spssypoi compound was. dissd|zed in 2 ml of glatjiak acetic » add and its 

volume- was^nriade. to 100 ;rhj ;with:;he^ne;i|c^ 
corresponds to- 200 ppm of::;goi^^ : ^ 
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5 sdution,/u?1ng:connp(e)?ing agent- of 3 arpino.: propanpl, dimethyl^f^^^ ■ 
nitrate (Anal Chemistry 198j4 v 56, .30-32, Ref , 5). mixture with suitable ^dilution 16 2S;h\ * 
which toiTespcp^ 

0;3,20±0;5 f 30±.0^ : 

10 EXAMPLES 2 ] t [■ 

In other expe|iOT 

complextng agent as in example - I . %he volume was made 50 ml with; hexane 
isopropyl 'alcohol mixture Cplouc wias : devel0(pment from 2rnl, : 5m h and 1:0 ml of* aliquot, ; 
The results were found on the development system as were 4ppnri, 9 8 pprni, 19 3 ppro 
IS These results were - compared with standard spectrophptometer t>y measuring 
^sprbance values and;^ 

; EXAMBLiE&^a : . ? ' - : ' •. - \. ? 

in other eype^ment 0.5 jgnjj' crushed cottonseed was digested in 1 ,10 ml: of .pamptexjng 
20 agent and gossypol was extracted; The colour was developed>japd;. level of gosfcypol 
was measured found to be :2ft ppim, which 1 % of the total gossypdl present 

■ ABVANt^QE? 



25 ■ : It is Low cx^st arid portable sys^^^ i • ■"" !i 

. ■ » The sample holder is e^pedalfy ^signed to hold: glass cu^ttee of 17 i^tMN 1 . 
■ The concentration: of gbssypqj is jdirectly displayed in ppm level after; the colour 
development ; ?; 5 . [ 
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